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ORGANIC ELECTROLUMINESCENCE
LIGHTING DEVICE

CROSS REFERENCE TO RELATED

APPLICATIONS AND INCORPORATION BY
REFERENCE

This application 1s based upon and claims the benefit of

priority from prior Japanese Patent Application P2008-
149408 filed on Jun. 6, 2008 and prior Japanese Patent Appli-

cation P2008-149415 filed on Jun. 6, 2008; the entire contents
of which are incorporated by reference herein.

TECHNICAL FIELD

The present invention relates to an organic electrolumines-
cence (EL) lighting device including a constant current circuit
clement.

Moreover, the present mnvention relates to an organic EL
lighting device including a rectifier circuit.

BACKGROUND ART

An organic EL element 1s an element that emits light 1n
proportion to a current quantity. Therefore, 1n order that the
organic EL element can maintain constant luminous intensity
without depending on an external power supply, 1t 1s neces-
sary to tlow a constant current through the organic EL ele-
ment. Moreover, the organic EL element 1s also a semicon-
ductor device that exhibits diode characteristics, and has a
possibility to be broken 1n such a manner that a value of the
current rises owing to generated heat (Joule heat), and accord-
ingly, it1s necessary to flow the constant current therethrough.
Accordingly, an organic EL device 1n which a constant cur-
rent circuit 1s provided for the organic EL element has been
proposed.

Patent Literature 1 discloses an organic EL display device
including an organic EL element that has a driver circuit
having a constant current circuit for tflowing a constant cur-
rent of several micron amperes. In this organic EL display
device, a pair of driver circuits are arranged along two sides
on a transparent substrate. The organic EL element and the
driver circuit including the constant current circuit are inte-
grated with each other as described above, whereby it has
been possible to realize reliability enhancement, miniaturiza-
tion, thinning and cost reduction of the organic EL display
device.

Note that, 1n this organic EL display device, light emitting
portions arranged 1n a matrix form are allowed to emait light by
the driver circuits, whereby an 1mage 1s displayed thereon.

Moreover, the organic ELL lighting device includes the
organic EL element having the diode characteristics. When
the current tlows through the organic EL element in a forward
direction, the organic EL element emits light proportional to
a value of the current. Hence, in the case of driving the organic
EL lighting device by an alternating current power supply,
blinking light emission occurs 1n accordance with a cycle of
an alternating current. Here, a cycle of a usual commercial
power supply (100V to 220V) of 50 Hz to 60 Hz 1s approxi-
mately 16.7 msec to 20.0 msc. This cycle 1s extremely long in
comparison with a response speed of the organic EL device,
which 1s from several nanoseconds to several ten nanosec-
onds. Therefore, even 1n the case of using an 1nverter or the
like, blinking of the organic EL element cannot be sup-
pressed, and hence, there has been a problem that the blinking,
concerned looks flickering to human eyes, resulting in
uncomiortableness.
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2

In this connection, Patent Literature 2 discloses an organic
EL lighting device in which a rectifier circuit 1s connected
between the alternating current power supply and the organic
EL element. In this organic EL lighting device, the current 1s
supplied to the organic EL element through the rectifier cir-
cuit, whereby it has been possible to suppress the blinking of
the organic EL element.

CITATION LIST
Patent Literature

Patent Literature 1:

Japanese Patent Laid-Open Publication No. 2004-200041
Patent Literature 2:

Japanese Patent Laid-Open Publication No. 2005-149744

SUMMARY OF INVENTION

Technical Problem

However, 1n the organic EL display device of Patent Lit-
erature 1, the driver circuits are arranged along the two sides
on the substrate, and accordingly, heat generated from the
driver circuits 1s transmitted biasedly to the organic EL ele-
ment. Hence, there has been a problem that a direct current
resistance component varies 1n a plane of the organic EL
clement, resulting 1n that luminous intensity thereof is biased.
In particular, 1n an organic EL lighting device that requires a
large current (for example, several amperes), this problem
becomes significant.

Moreover, in the organic EL lighting device of Patent Lit-
erature 2, the rectifier circuit and the organic EL element are
provided separately from each other, and accordingly, there
has been a problem that the organic EL lighting device 1s
increased 1n size.

Solution to Problem

The present invention has been made 1n order to solve the
above-described problems, and 1t 1s an object of the present
invention to provide an organic EL lighting device capable of
suppressing the bias of such in-surface luminous intensity.

Moreover, 1t 1s another object of the present invention to
provide an organic EL lighting device capable of being min-
1aturized.

According to one aspect of the invention, an organic elec-
troluminescence lighting device includes a planar organic
clectroluminescence element; a planer heat diffusion plate
provided on one surface of the organic electroluminescence
clement; and a constant current circuit element that 1s placed
so as to contact the heat diffusion plate and supplies a constant
current to the organic electroluminescence element.

According to another aspect of the invention, an organic
clectroluminescence lighting device includes a planar
organic electroluminescence element; and a rectifier circuit
clement that 1s placed integrally with the organic electrolu-
minescence element, and performs full-wave rectification for
an alternating current supplied from an outside to then supply
the full-wave rectified current to the organic electrolumines-
cence element.

ADVANTAGEOUS EFFECTS OF INVENTION

In accordance with the present invention, the heat can be
allowed to conduct and can be diffused in the plane by bring-
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ing a heat diffusion plate and a constant current circuit 1n
contact with each other. As a result, the bias of the luminous
intensity can be suppressed.

Moreover, 1n accordance with the present invention, a rec-
tifier circuit element 1s provided integrally with the organic
EL element, whereby miniaturization of the organic EL light-
ing device can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an overall perspective view of an organic EL
lighting device according to a first embodiment.

FIG. 2 1s a cross-sectional view along a line II-1I in FIG. 1.

FIG. 3 1s a circuit diagram of the organic EL lighting
device.

FI1G. 4 1s a cross-sectional view of the organic EL lighting
device 1n a manufacturing process thereof.

FIG. 5 1s a cross-sectional view of the organic EL lighting
device 1n the manufacturing process.

FIG. 6 1s a cross-sectional view of the organic EL lighting
device 1n the manufacturing process.

FIG. 7 1s a cross-sectional view of the organic EL lighting,
device 1n the manufacturing process.

FIG. 8 1s a cross-sectional view of the organic EL lighting
device 1n the manufacturing process.

FI1G. 9 1s a cross-sectional view of the organic EL lighting
device 1n the manufacturing process.

FI1G. 10 1s a cross-sectional view of the organic EL lighting
device 1n the manufacturing process.

FIG. 11 1s an overall perspective view of an organic EL
lighting device according to a second embodiment.

FIG. 12 1s an overall perspective view of an organic EL
lighting device according to a third embodiment.

FIG. 13 1s an overall perspective view of an organic EL
lighting device according to a fourth embodiment.

FIG. 14 1s an overall perspective view of an organic EL
lighting device according to a fifth embodiment.

FIG. 15 1s a circuit diagram of the organic EL lighting
device.

FI1G. 16 1s a graph showing a relationship between a voltage
and time of an alternating current supplied from an external
power supply.

FI1G. 17 1s a graph showing a relationship between a voltage
and time of a pulsating flow rectified by a rectifier circuit
clement.

FIG. 18 1s an overall perspective view of an organic EL
lighting device according to a sixth embodiment.

FIG. 19 1s a circuit diagram of the organic EL lighting
device.

FIG. 20 1s an overall perspective view of an organic EL
lighting device according to a seventh embodiment.

FIG. 21 1s an overall perspective view of an organic EL
lighting device according to an eighth embodiment.

FIG. 22 1s an overall perspective view of a organic EL
lighting device according to a ninth embodiment.

FIG. 23 1s an overall perspective view of a organic EL
lighting device according to a tenth embodiment.

DESCRIPTION OF EMBODIMENTS

First Embodiment

A description will be made below of a first embodiment 1n
which the present invention 1s applied to a bottom emission
type organic EL lighting device with reference to the draw-
ings. FIG. 1 1s an overall perspective view of the organic EL
lighting device according to the first embodiment. FIG. 2 1s a
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cross-sectional view along a line II-II 1n FIG. 1. FIG. 3 1s a
circuit diagram of the organic EL lighting device. Note that up
and down, which are shown 1in FIG. 1, are treated as orienta-
tions 1n the vertical direction 1n the following description.

The organic EL lighting device 1 includes: a planar organic
EL element 2; a planer heat diffusion plate 3 provided on one
surface of the organic EL element 2; and a constant current
circuit element 4 that 1s placed so as to contact the heat
diffusion plate 3 and supplies a constant current to the organic
EL element 2.

As shown 1n FIG. 1 and FIG. 2, the organic EL lighting
device 1 according to the first embodiment includes: the
organic EL element 2; the heat diffusion plate 3; the constant
current circuit element 4; and wires 5.

The organic EL element 2 1s formed 1nto a planar shape.
The organic EL element 2 includes a substrate 11, an element
portion 12, a sealing material 13, and a sealing plate 14. A
region surrounded by the substrate 11, the sealing material 13
and the sealing plate 14 is a sealed region.

The substrate 11 1s composed of a glass plate that has a
thickness of approximately 0.5 mm and 1s capable of trans-
mitting light therethrough. An upper surface of the substrate
11 1s a main growth surface 11a on which the element portion
12 1s formed. Moreover, a lower surface of the substrate 11 1s
a light taking-out surface 115 from which light 1s taken out.

The element portion 2 includes a transparent electrode 21,
an organic light emitting layer 22, and a cathode (metal elec-
trode) 23.

The transparent electrode 21 1s made of indium tin oxide
(ITO) that has a thickness of approximately 100 nm and 1s
capable of transmitting the light therethrough. The transpar-
ent electrode 21 1f formed on the main growth surface 11a of
the substrate 11. The transparent electrode 21 includes an
anode 25 and an external terminal 26.

The anode 25 1s one for mjecting holes 1nto the organic
light emitting layer 22. The anode 25 1s formed on the main
growth surface 11a 1n the sealed region 15. The anode 235 1s
tformed integrally with a part of the external terminal 26.

The external terminal 26 1s one for connecting the anode 25
and the cathode 23 to an external power supply (not shown)
through a power supply terminal 6. The external terminal 26
1s formed on the main growth surface 11a outside of the
sealed region 15. The external terminal 26 1s patterned, and 1s
divided 1nto a plurality of regions.

The organic light emitting layer 22 1s one for emitting light.
The organic light emitting layer 22 1s formed on the anode 25
in a state of being electrically connected thereto. The organic
light emitting layer 22 1s formed 1n the sealed region 15. Inthe
organic light emitting layer 22, a hole transporting layer and
an electron transporting layer are stacked in order from the
anode 23 side. The hole transporting layer 1s made of a diphe-
nyl naphthyl diamine (NPD) film having a thickness of
approximately 50 nm. The electron transporting layer 1s made
of a quinolinol aluminum complex (Alq,) film that has a
thickness of approximately 50 nm and has coloring matter
mixed thereinto. Moreover, copper phthalocyanine (CuPc)
may be stacked between the anode 25 and the organic light
emitting layer 22 in order to promote the hole mjection from
the anode 25.

The cathode electrode 23 1s one for 1njecting electrons nto
the organic light emitting layer 22. The cathode 23 1s formed
on the organic light emitting layer 22 1n a state of being
clectrically connected thereto. The cathode 23 1s made of an
Al film having a thickness of approximately 100 nm. The
cathode 23 is electrically msulated from the anode 235 by an
insulating film (not shown). One end portion of the cathode 23
1s connected to the external terminal 26.
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The sealing material 13 1s one for sealing the substrate 11
and the sealing plate 14 to each other. The sealing material 1s
made of msulating UV curing resin. The sealing material 13
1s formed so as to surround an outside of the organic light
emitting layer 22.

The sealing plate 14 1s made of a glass substrate having a
thickness of approximately 0.5 mm. The sealing plate 14 1s
formed 1nto a rectangular shape smaller than the substrate 11.

The heat diffusion plate 3 i1s one for diffusing heat gener-
ated by the organic ELL element 2 and the constant current
circuit element 4, thereby suppressing high heat from occur-
ring locally therein. The heat diffusion plate 3 may be com-
posed of copper foil or Al fo1l subjected to anodization treat-
ment. The heat diffusion plate 3 1s adhered over an upper
surface of the sealing plate 14, which 1s also one of surfaces of
the organic EL element 2, while interposing a thermal con-
ductive sheet (not shown) therebetween. Specifically, the heat
diffusion plate 3 1s provided on the cathode 23 side when
viewed from the organic light emitting layer 22.

The constant current circuit element 4 1s one for supplying
the constant current to the organic EL element 2 without
depending on the external power supply. As shown in FIG. 3,
the constant current circuit element 4 1s composed of a 3-ter-
minal regulator having an amplifier, a transistor and the like.
The constant current circuit element 4 1s adhered to the vicin-
ity of one side of the heat diffusion plate 3 on the external
terminal 26 side. The constant current circuit element 4
includes a body portion 31, a heat radiation plate 32, and three
terminals 33. The body portion 31 includes the above-de-
scribed amplifiers, transistors and the like. The heat radiation
plate 32 1s placed on a lower surface of the body portion 31.
The constant current circuit element 4 1s placed so that the
heat radiation plate 32 can be brought into surface contact
with the heat diffusion plate 3. The respective terminals 33
protrude from the one side of the heat diffusion plate 3 to the
above of the external terminal 26. The respective terminals 33
are connected to the external terminal 26 by the wires 5.

Next, a description will be made of operations of the
organic EL. lighting device 1 according to the above-de-
scribed first embodiment.

First, the holes and the electrons are injected from the
external power supply into the external terminal 26. The
injected holes are injected into the organic light emitting layer
22 through the constant current circuit element 4 and the
anode 25. Moreover, the 1njected electrons are injected into
the organic light emitting layer 22 through the constant cur-
rent circuit element 4 and the cathode 23. The holes and the
clectrons are recombined with each other 1n the organic light
emitting layer 22, and emit light. The emitted light transmats
through the anode 25 and the substrate 11, and 1s irradiated
from the light taking-out surface 115 to the outside. Note that,
since the organic EL lighting device 1 includes the constant
current circuit element 4, the organic EL lighting device 1
holds the same light intensity without depending on a voltage
applied thereto from the external power supply.

Here, since the organic EL lighting device 1 includes the
heat diffusion plate 3, heat generated from the constant cur-
rent circuit element 4 1s diffused 1n the heat diffusion plate 3.
Accordingly, high heat can be suppressed from occurring in
the surface of the organic EL element 2. In such a way, a bias
of a current value 1n the surface 1s suppressed, whereby a bias
of the light 1s suppressed.

Next, a description will be made of a manufacturing pro-
cess of the organic EL lighting device 1 according to the first
embodiment. FIGS. 4 to 10 are cross-sectional views of the
organic EL lighting device 1n each step of the manufacturing
process.
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First, as shownin FIG. 4, the transparent electrode 21 made
of the I'TO film 1s formed over the main growth surface 11a of

the substrate 11.

Next, as shown 1n FIG. 5, a resist film 41 1s formed on a
predetermined region of the transparent electrode 21 by using
a photolithography technology. Thereatter, the transparent
clectrode 21 1n a region exposed from the resist film 41 1s
etched. In such a way, the transparent electrode 21 including
the anode 25 and the external terminal 26 1s patterned.

Next, as shown 1n FIG. 6, by using a shadow mask 42 1n
which an opening portion 42q 1s formed, the hole transporting
layer and electron transporting layer of the organic light emat-
ting layer 22 are sequentially evaporated on a desired region
on the anode 25.

Next, as shown in FIG. 7, by using a shadow mask 43 1n
which an opening portion 43a 1s formed, the cathode 23 made
of the Al film 1s evaporated on a desired region on the organic
light emitting layer 22 and the transparent electrode 21.

Next, as shown 1n FIG. 8, the sealing material 13 made of
the UV curing resin 1s coated so as to surround an outer
periphery of the organic light emitting layer 22. Thereatter,
the sealing plate 14 1s mounted on the sealing material 13. In
this state, an ultraviolet (UV) ray 1s 1irradiated onto the sealing
maternial 13, whereby the sealing material 13 1s cured.

Next, as shown 1n F1G. 9, the heat diftusion plate 3 1s pasted
onto the organic EL element 2 while interposing the thermal
conductive sheet therebetween so as to correspond to the
upper surface of the sealing plate 14.

Next, as shown 1n FIG. 10, the constant current circuit
clement 4 1s adhered onto a predetermined region of the heat
diffusion plate 3. Thereafter, the terminals 33 of the constant
current circuit element 4 are connected to the external termi-
nal 26 by the wires 3.

In such a way, the organic EL lighting device 1 shown 1n
FIG. 1 and FIG. 2 1s completed.

As described above, in the organic EL lighting device 1
according to the first embodiment, the constant current circuit
clement 4 1s adhered onto the heat diffusion plate 3 made of
the Al plate having high thermal conductivity and heat radia-
tion properties. In such a way, even 1l the constant current
circuit element 4 generates the heat at the time of the light
emission, the heat can be made to conduct and can be diffused
by the heat diffusion plate 3 1n the surface of the organic EL
lighting device 1. Therelore, the high heat can be suppressed
from occurring locally in the organic EL lighting device 1,
and accordingly, a current value of the organic light emitting
layer 22 can be suppressed from being biased 1n the surface.
As a result, a bias of luminous 1ntensity 1n the surface can be
suppressed.

Moreover, 1n the organic EL lighting device 1, the heat
diffusion plate 3 and the heat radiation plate 32 of the constant
current circuit element 4 are adhered onto each other so as to
be brought into surface contact with each other. In such a way,
heat radiation properties of the constant current circuit ele-
ment 4 can be further enhanced.

Furthermore, 1n the organic EL lighting device 1, the heat
diffusion plate 3 1s provided on the cathode 23 side, which 1s
made of the Al film, when viewed from the organic light
emitting layer 22. As described above, the heat diffusion plate
3 1s provided on the cathode 23 side, which has the high
thermal conductivity, whereby heat radiation properties of the
heat diffusion plate 3 can be further enhanced.

Second Embodiment

Next, a description will be made of an organic EL lighting
device according to a second embodiment in which the
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above-mentioned first embodiment 1s partially changed. FIG.
11 1s an overall perspective view of the organic EL lighting
device according to the second embodiment. Note that the
same reference numerals are assigned to the same constitu-
ents as those in the first embodiment, and a description
thereot will be omitted.

As shown 1n FIG. 11, 1n the organic EL lighting device 1A
according to the second embodiment, the constant current
circuit element 4 1s erected with respect to the organic EL
clement 2. Here, the heat radiation plate 32 of the constant
current circuit element 4 1s placed so as to contact a side
surface of the heat diffusion plate 3.

The constant current circuit element 4 1s erected as
described above, whereby the heat of the constant current
circuit element 4 can be suppressed from being transmitted to
the organic EL element 2. Moreover, slight heat transmitted to
the organic EL element 2 1s also diffused by the heat diffusion
plate 3, and accordingly, the bias of the luminous intensity can
be suppressed.

Third Embodiment

Next, a description will be made of an organic EL lighting
device according to a third embodiment in which the above-
mentioned embodiments are partially changed. FIG. 12 1s an
overall perspective view of the organic EL lighting device
according to the third embodiment. Note that the same refer-
ence numerals are assigned to the same constituents as those
in the above-mentioned embodiments, and a description
thereol will be omitted.

As shown 1n FIG. 12, 1n the organic EL lighting device 1B
according to the third embodiment, the body portion 31 of the
constant current circuit element 4 1s adhered onto the heat
diffusion plate 3. Specifically, the heat radiation plate 32 of
the constant current circuit element 4 1s placed so as to face
outward. In such a way, the heat radiation properties of the
constant current circuit element 4 can be further enhanced.

Fourth Embodiment

Next, a description will be made of an organic EL lighting
device according to a fourth embodiment 1n which the above-
mentioned first embodiment 1s partially changed. FIG. 13 1s
an overall perspective view of the organic EL lighting device
according to the fourth embodiment. Note that the same ret-
cerence numerals are assigned to the same constituents as
those 1n the first embodiment, and a description thereot waill
be omitted.

As shown 1n FIG. 13, in the organic EL lighting device 1C
according to the fourth embodiment, the heat diffusion plate
3 1s provided on the lower surface of the substrate 11. More-
over, the constant current circuit element 4 1s adhered onto the
heat diffusion plate 3 provided on the lower surface of the
substrate 11. Such a configuration of the fourth embodiment
1s effective for a top emission type organic EL lighting device
in which light 1s taken out from the sealing plate 14 side.

Fitfth Embodiment

A description will be made below of a fifth embodiment 1n
which the present ivention 1s applied to a bottom emission
type organic EL lighting device with reference to the draw-
ings. F1G. 14 1s an overall perspective view of the organic EL
lighting device according to the fifth embodiment. FIG. 15 1s
a circuit diagram of the organic EL lighting device. Note that
up and down, which are shown in FIG. 14, are treated as
orientations 1n the vertical direction 1n the following descrip-
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tion. Note that the same reference numerals are assigned to
the same constituents as those 1n the first embodiment, and a
description thereof will be omutted.

The organmic EL lighting device 1 includes: the planar
organic EL element 2; and a rectifier circuit element 4 A that
1s placed integrally with the organic EL element 2, and per-
forms full-wave rectification for an alternating current sup-
plied from the outside to then supply the full-wave rectified
current to the organic EL element 2.

As shown 1 FIG. 14, the organic EL lighting device 1D
according to the fifth embodiment includes: the organic EL
clement 2; the heat diffusion plate 3; the rectifier circuit
element 4A; and the wires 5.

The rectifier circuit element 4A 1s one for performing the
tull-wave rectification for the alternating current supplied
from an external power supply 9 to then supply the full-wave
rectified current to the organic EL element 2. As shown in
FIG. 15, the rectifier circuit element 4A 1s of a single-phase
bridge rectification type having four diodes. The rectification
circuit element 4 A 1s adhered to the vicinity of one side of the
heat diffusion plate 3 on the external terminal 26 side. The
rectifier circuit element 4A includes the body portion 31, the
heat radiation plate 32, and four terminals 33. The body
portion 31 includes the above-described four diodes and the
like. The heat radiation plate 32 1s placed on the lower surface
of the body portion 31. The rectifier circuit element 4A 1s
placed so that the heat radiation plate 32 can be brought into
surface contact with the heat diffusion plate 3. The respective
terminals 33 protrude from the one side of the heat diffusion
plate 3 to the above of the external terminal 26. The respective
terminals 33 are connected to the external terminal 26 by the
wires 5.

Next, a description will be made of operations of the
organic ELL lighting device 1 according to the above-de-
scribed fifth embodiment with reference to the drawings.
FIG. 16 1s a graph showing a relationship between a voltage
and time of the alternating current supplied from the external
power supply. FIG. 17 1s a graph showing a relationship
between a voltage and time of a pulsating tlow rectified by the
rectifier circuit element.

First, an alternating current shown in FIG. 16 1s supplied
from the alternating current external power supply 9 to the
organic EL. lighting device 1D. This alternating current is
subjected to the tull-wave rectification as shown 1n FIG. 17.
Thereaftter, the holes are injected into the organic light emat-
ting layer 22 through the anode 25 by the full-wave rectified
current. Moreover, the electrons are injected into the organic
light emitting layer 22 through the cathode 23 by the full-
wave rectified current. The imjected holes and electrons are
recombined with each other in the organic light emitting layer
22, and emuit light. The light transmits through the anode 25
and the substrate 11, and 1s irradiated to the outside.

Here, 1n the organic EL lighting device 1D, the alternating,
current shown 1n FIG. 16 1s subjected to the full-wave recti-
fication as shown 1n FIG. 17 by the rectifier circuit element
4A. Accordingly, a blinking cycle of the organic EL lighting
device 1D becomes a half of a cycle of the supplied alternat-
ing current. As a result, tlickering of the organic EL lighting
device 1D 1s reduced.

As described above, 1n the organic EL lighting device 1D
according to the fifth embodiment, the rectifier circuit 4A 1s
provided integrally with the organic EL element 2. In such a
way, mimaturization of the organic EL lighting device 1D can
be realized.

Moreover, 1n the organic EL lighting device 1D, the recti-
fier circuit element 4 A 1s adhered onto the heat diffusion plate
3 made of the Al plate having high thermal conductivity and
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heat radiation properties. In such a way, even 11 the rectifier
circuit element 4A generates the heat at the time of the light
emission, the heat can be made to conduct and can be diffused
by the heat diffusion plate 3 1n the surface of the organic EL
lighting device 1D. Therefore, the high heat can be sup-
pressed from occurring locally 1n the organic EL lighting
device 1D, and accordingly, the current value of the organic
light emitting layer 22 can be suppressed from being biased 1in
the surface. As a result, a bias of luminous intensity 1n the
surface can be suppressed.

Moreover, in the organic EL lighting device 1D, the heat
diffusion plate 3 and the heat radiation plate 32 of the rectifier
circuit element 4A are adhered onto each other so as to be
brought 1nto surface contact with each other. In such a way,
heat radiation properties of the rectifier circuit element 4A
can be further enhanced.

Furthermore, inthe organic EL lighting device 1D, the heat
diffusion plate 3 1s provided on the cathode 23 side, which 1s
made of the Al film, when viewed from the organic light
emitting layer 22. As described above, the heat diffusion plate
3 1s provided on the cathode 23 side, which has the high

thermal conductivity, whereby heat radiation properties of the
heat diffusion plate 3 can be further enhanced.

Sixth Embodiment

Next, a description will be made of an organic EL lighting
device according to a sixth embodiment 1n which the above-
mentioned fifth embodiment 1s partially changed. FIG. 18 1s
an overall perspective view of the organic EL lighting device
according to the sixth embodiment. FIG. 19 is a circuit dia-
gram o1 the organic EL lighting device. Note that the same
reference numerals are assigned to the same constituents as
those 1n the fifth embodiment, and a description thereot waill
be omitted.

As shown 1n FIG. 18 and FIG. 19, the organic EL lighting
device 1E 1ncludes a smoothing circuit element 7.

The smoothing circuit element 7 1s one for smoothing the
pulsating tflow rectified by the rectifier circuit element 4A.
The smoothing circuit element 7 1s placed on the substrate 11
integrally therewith. As shown i FIG. 19, the smoothing
circuit element 7 has an electrolytic capacitor and a choke
coil.

The organic EL lighting device 1E according to the sixth
embodiment includes the smoothing circuit element 7, and
accordingly, can smooth the pulsating flow rectified by the
rectifier circuit element 4A. In such a way, the current sup-
plied to the organic EL element 2 becomes a direct current of
an approximate threshold value or more. Accordingly, a time
while the organic EL element 2 1s being turned ol 1s short-
ened, and therefore, the flickering caused by the blinking can
be further suppressed.

Moreover, in the organic ELL lighting device 1E, the
smoothing circuit element 7 1s provided on the substrate 11 of
the organic ELL element 2 integrally therewith. Accordingly,
the above-described effects can be exerted while suppressing,
an increase 1n size of the organic EL lighting device 1E.

Seventh Embodiment

Next, a description will be made of an organic EL lighting
device according to a seventh embodiment in which the
above-mentioned embodiments are partially changed. FIG.
20 1s an overall perspective view of the organic EL lighting
device according to the seventh embodiment. Note that the
same reference numerals are assigned to the same constitu-
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ents as those i1n the above-mentioned embodiments, and a
description thereot will be omuitted.

As shown in FIG. 20, in the organic EL lighting device 1F
according to the seventh embodiment, the rectifier circuit
clement 4 A 1s erected with respect to the organic EL element
2. Here, the heat radiation plate 32 of the rectifier circuit
clement 4A 1s placed so as to contact the side surface of the
heat diflusion plate 3. Note that the wires which connect the
terminals 33 of the rectifier circuit element 4A and the exter-
nal terminal 26 to each other are not shown.

The rectifier circuit element 4A 1s erected as described
above, whereby the heat of the rectifier circuit element 4A can
be suppressed from being transmitted to the organic EL ele-
ment 2. Moreover, slight heat transmitted to the organic EL
clement 2 1s also diffused by the heat diffusion plate 3, and
accordingly, the bias of the luminous intensity can be sup-
pressed.

Eighth Embodiment

Next, a description will be made of an organic EL lighting
device according to an eighth embodiment in which the
above-mentioned embodiments are partially changed. FIG.
21 1s an overall perspective view of the organic EL lighting
device according to the eighth embodiment. Note that the
same reference numerals are assigned to the same constitu-
ents as those in the above-mentioned embodiments, and a
description thereof will be omuitted.

As shown 1n FIG. 21, in the organic EL lighting device 1G
according to the eighth embodiment, the body portion 31 of
the rectifier circuit element 4A 1s adhered onto the heat dif-
fusion plate 3. Specifically, the heat radiation plate 32 of the
rectifier circuit element 4A 1s placed so as to face outward. In
such a way, the heat radiation properties of the rectifier circuit
clement 4A can be further enhanced. Note that the wires
which connect the terminals 33 of the rectifier circuit element
4 A and the external terminal 26 to each other are not shown.

Ninth Embodiment

Next, a description will be made of an organic EL lighting
device according to a ninth embodiment 1n which the above-
mentioned embodiments are partially changed. FIG. 22 1s an
overall perspective view of the organic EL lighting device
according to the ninth embodiment. Note that the same ret-
erence numerals are assigned to the same constituents as
those 1n the above-mentioned embodiments, and a descrip-
tion thereot will be omaitted.

As shown 1n FIG. 22, in the organic EL lighting device 1H
according to the ninth embodiment, the heat diffusion plate 3
1s provided on the lower surface of the substrate 11. More-
over, the rectifier circuit element 4A 1s adhered onto the heat
diffusion plate 3 provided on the lower surface of the sub-
strate 11. Such a configuration of the ninth embodiment 1s
cifective for the top emission type organic EL lighting device
in which the light 1s taken out from the sealing plate 14 side.
Note that the wires which connect the terminals 33 of the
rectifier circuit element 4A and the external terminal 26 to
cach other not shown.

Tenth Embodiment

Next, a description will be made of an organic EL lighting
device according to a tenth embodiment 1n which the above-
mentioned embodiments are partially changed. FIG. 23 1s an
overall perspective view of the organic EL lighting device
according to the tenth embodiment. Note that the same refer-
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ence numerals are assigned to the same constituents as those
in the above-mentioned embodiments, and a description
thereof will be omitted.

As shown 1n FIG. 23, 1n the organic EL lighting device 1]
according to the tenth embodiment, the rectifier circuit ele-
ment 4A 1s placed 1n region exposed to the outside, which
belongs to the upper surface of the substrate 11 of the organic
EL element 2. As described above, the rectifier circuit ele-
ment 4A 1s placed on the organic ELL element 2 integrally
therewith, whereby miniaturization of the organic EL lighting
device 1] can be realized. Note that the wires which connect
the terminals 33 of the rectifier circuit element 4A and the
external terminal 26 to each other are not shown.

The description has been made above of the present inven-
tion 1n detail by using the embodiments; however, the present
invention 1s not limited to the embodiments described 1n this
specification. The scope of the present invention 1s deter-
mined by the scope of claims and by an equilibrium scope of
the scope of claims. A description will be made below of
embodiments 1n which the above-mentioned embodiments
are partially changed.

Shapes, numerical values and materials of the respective
constituents in the above-mentioned embodiments are appro-
priately changeable.

For example, though a circuit configuration of the constant
current circuit element 1s appropriately changeable, one with
an element structure packed in a single chip 1s preferable. This
1s because the miniaturization, weight reduction and thinning
of the organic EL lighting device can be thereby realized.

Moreover, though a circuit configuration of the rectifier
circuit element 1s appropriately changeable, one with an ele-
ment structure packed 1n a single chip 1s preferable. This 1s
because the miniaturization, weight reduction and thinning of
the organic EL lighting device can be thereby realized.

Moreover, 1n all of the embodiments, the smoothing circuit
clement may be added or omitted. Furthermore, the coil of the
smoothing circuit element may be omuitted.

REFERENCE SIGNS LIST

1, 1A, 1B, 1C, 1D, 1
device

2 organic EL element

3 planer heat diffusion plate

4 constant current circuit element

4 A rectifier circuit element

5 wire

6 power supply terminal

11 substrate

11a main growth surface

115 light taking-out surface

12 element portion

13 sealing material

14 sealing plate

15 sealed region

21 transparent electrode

22 organic light emitting layer

23 cathode

235 anode

26 external terminal

31 body portion

32 heat radiation plate

33 terminal

The mvention claimed 1s:

1. An organic electroluminescence lighting device com-
prising:

a planar organic electroluminescence element;

T

, 1F, 1G, 1H, 1J organic EL lighting
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a planer heat diffusion plate provided on one surface of the
organic electroluminescence element; and
a constant current circuit element that 1s placed so as to
contact the heat diffusion plate and supplies a constant
current to the organic electroluminescence element.
2. The organic electroluminescence lighting device
according to claim 1,
wherein the heat diffusion plate and the constant current
circuit element are in surface contact with each other.
3. The organic electroluminescence lighting device
according to claim 1,
wherein the constant current circuit element includes a heat
radiation plate, and
the heat radiation plate and the heat diffusion plate are
brought 1nto surface contact with each other.
4. The organic electroluminescence lighting device
according to claim 1,
wherein the constant current circuit element includes a heat
radiation plate, and
the constant current circuit element 1s placed so that the
heat radiation plate can face outward.
5. The organic electroluminescence lighting device
according to claim 1,
wherein the constant current circuit element 1s erected with
respect to the organic electroluminescence element.
6. The organic electroluminescence lighting device
according to claim 1,
wherein the organic electroluminescence element includes
an organic light emitting layer, and a metal electrode
composed of a metal layer formed on one surface of the
organic light emitting layer, and
the heat diffusion plate 1s provided on the metal electrode
side when viewed from the organic light emitting layer.
7. The organic electroluminescence lighting device
according to claim 1,
wherein the heat diffusion plate contains metal.
8. An organic electroluminescence lighting device com-
prising:
a planar organic electroluminescence element; and
a rectifier circuit element that 1s placed integrally with the
organic electroluminescence element, and performs
full-wave rectification for an alternating current sup-
plied from an outside to then supply the full-wave rec-
tified current to the organic electroluminescence ele-
ment.
9. The organic electroluminescence lighting device
according to claim 8, further comprising:
a planar heat diffusion plate provided on one surface of the
organic electroluminescence element,
wherein the rectifier circuit element and the heat diffusion
plate are in contact with each other.
10. The organic electroluminescence lighting device
according to claim 8,
wherein the heat diffusion plate and the rectifier circuit
clement are 1n surface contact with each other.
11. The organic electroluminescence lighting device
according to claim 8,
wherein the rectifier circuit element includes a heat radia-
tion plate, and
the heat radiation plate and the heat diffusion plate are 1n
surtace contact with each other.
12. The organic electroluminescence lighting device
according to claim 8,
wherein the rectifier circuit element 1includes a heat radia-
tion plate, and
the rectifier circuit element 1s placed so that the heat radia-
tion plate can face outward.

[
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13. The organic electroluminescence lighting device wherein the organic electroluminescence element includes
according to claim 8, an organic light emitting layer, and a metal electrode
wherein the rectifier circuit element 1s erected with respect composed of a metal layer formed on one surface of the
to the organic electroluminescence element. organic light emitting layer, and
14. The organic electroluminescence lighting device 3 the heat dlffus%on plate 1s provided on t.he met:f.jll .electrode
according to claim 8, further comprising: side when viewed form the organic light emitting layer.

16. The organic electroluminescence lighting device
according to claim 9,
wherein the heat diffusion plate contains metal.

a smoothing circuit element placed integrally with the
organic electroluminescence element.

15. The organic electroluminescence lighting device
according to claim 9, * % % % ok
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